
UPPER DOLORES RIVER AND SILVER CREEK BASIN
WATER QUALITY AND DISCHARGE

MONITORING SUMMARY
Rico, Colorado ^—__ifli2_t97

Document OD

Prepared by:

ESA Consultants Inc.
215 West Mendenhall, Suite C-l

Bozeman, Montana 59715

Prepared for:

ARCO Environmental Remediation, L.L.C.
307 E. Park Street, Suite 400
Anaconda, Montana 59711

September 18, 2000



i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
I
I

TABLE OF CONTENTS

1.0 Introduction 1

2.0 Methods and Procedures 3
2.1 Water Quality Sampling Procedures 3
2.2 Water Quality Analytical Procedures 3
2.3 Discharge Measurement Procedures 4

3.0 Results 5
3.1 Water Quality Results 5
3.2 Discharge Measurement Results 9

TABLES

Table 1 Sampling Location Summary 1
Table 2 Analytical Procedures Summary 4
Table 3 Silver Creek Basin Analysis Results 6
Table 4 Upper Dolores River Analysis Results 7
Table 5 St. Louis Settling Pond System Analysis Results 8
Table 6 Discharge Measurement Results 9

FIGURES (follow page 10)

Figure 1 Silver Creek Basin Site Location Map
Figure 2 St. Louis Settling Pond System
Figure 3 Elaine Adit Discharge into Silver Creek (Site SC-2)
Figure 4 St. Louis Tunnel Discharge at Adit (Site DR-3)
Figure 5 St. Louis Settling Pond 18 Discharge (Site DR-4)
Figure 6 Geothermal Springs Discharge to Dolores River (Site DR-8)
Figure 7 St. Louis Tunnel Settling Pond System Outfall 002 (Site DR-6)
Figure 8 St. Louis Tunnel Discharge at Adit (Site DR-3) - Discharge Measurement
Figure 9 St. Louis Tunnel Overland Discharge to Pond 18 (Site DR-12) - Discharge

Measurement
Figure 10 St. Louis Tunnel Settling Pond System Outfall 002 (Site DR-6) - Discharge

Measurement

APPENDICES

Appendix A Field Records
Appendix B Analytical Report Package
Appendix C Water Quality Results from October, 1999 Sampling Event

U:\Rico\WP Dala\WQrc|jort2a.wpd



fl
I
I

I
g

i
i
i
i
i
i
i
i
i
i
1

UPPER DOLORES RIVER AND SILVER CREEK BASIN
WATER QUALITY AND DISCHARGE MONITORING SUMMARY

RICO, COLORADO

1.0 Introduction

This report includes water quality sampling results and discharge measurement results from,
the Silver Creek and upper Dolores River basins near the Town of Rico, Colorado. Water Quality
samples were collected on June 26 and 27, 2000, from the Elaine adit and St. Louis tunnel discharge,
the St. Louis Pond Settling System, Silver Creek, and the Dolores River. Water flow measurements
were performed at each sampling site in conjunction with the water quality sampling. Table 1 lists
the sampling station locations and site descriptions. Sampling sites in the Silver Creek and Dolores
River basins are illustrated on Figures 1 and 2, respectively.

TABLE 1

Sampling Location Summary

SITE ID

SC-1

SC-2

SC-3

DR-1

DR-2

DR-3

DR-4'"

DR-5

DR-6

DR-7

DR-8

DR-9

DR-10'2'

DR-11(2)

DR-12(2)

DR-13(2)

SITE DESCRIPTION

Silver Creek immediately above Elaine adit discharge

Blaine adit discharge immediately prior to entering Silver Creek (Outfall 001)

Silver Creek below Blaine adit discharge (VCUP site SVS-5)

Dolores River above St. Louis settling pond system

Dolores River immediately above St. Louis settling pond system outfall

St. Louis tunnel discharge at adit

St. Louis settling pond system at Pond 18 discharge

St. Louis settling pond system at Pond 1 1 discharge

St. Louis settling pond system outfall to the Dolores River (Outfall 002)

Dolores River below St. Louis settling pond system outfall

Geothermal Springs discharge to Dolores River (Pond 5)

St. Louis settling pond system at Pond 13 discharge

St. Louis settling pond system at Pond 14 discharge

St. Louis tunnel discharge to Pond 13 (conveyed via underground culvert)

St. Louis tunnel overland discharge to Pond 18

St. Louis tunnel channel discharge to Pond 18

(1) Water Quality Sample only at this site.
(2) Discharge measurement only at this site.

U:\Rico\WPDam\WOicpon2a.wpd
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The sampling and discharge measurement locations and parameters for analysis were selected
to provide data on the Elaine adit discharge, St. Louis tunnel settling pond system, and the associated
water quality and flows of Silver Creek and the Dolores River for the spring runoff season. The
spring runoff flow conditions are expected to be relatively high in comparison to flows during the
rest of the year. The data objectives included:

• Characterizing the water quality of the selected adit drainages and receiving streams
for comparison with (1) CDPS Permit Number CO-0029793, expired January 31, 1999,
effluent limitations and (2) water quality results from the October, 1999 sampling event.

• Analysis of flow data in the St. Louis Pond Settling System for estimating flows into
and out of the system.

• Sampling and flow measurements were taken in June with the objective of obtaining
data during a high runoff period. Note that the flow measurements performed at Silver Creek.
(SC-1 and SC-3) and at the Dolores River (DR-1, DR-2, and DR-7) were not proposed in the
scope of work but were added due to low flows in the Dolores River, time availability, and
significance of the data.

Several field conditions warrant discussion in relation to meeting the third objective. Though
the intent of this sampling event was to collect seasonal data for a relatively high flow period, this
year's spring runoff may have been lower and peaked sooner than other years. Several changes were
made to the sampling effort. Though flows may have been lower than normal, information is still
useful to assess seasonal conditions.

Water samples were analyzed for pH, temperature, conductivity, alkalinity, hardness, total
dissolved solids (TDS), and total suspended solids (TSS) plus the trace metals cadmium, copper,
iron, lead, manganese, silver, and zinc. The selected analyses correspond to parameters listed in
CDPS Permit Number CO-0029793, expired January 31,1999.

All samples were analyzed for the dissolved fraction of the selected trace metals. The St.
Louis tunnel discharge and settling pond system samples were analyzed for both dissolved and total
recoverable trace metal concentrations.

Discharge measurements were performed at each water quality sampling location with the
exception of Site DR-4 (St. Louis settling pond system at Pond 18 discharge). The Pond 18
discharge (Figure 5) could not be accurately measured with the available equipment and time.
Additional discharge measurements were performed at sites DR-10, DR-11, DR-12, and DR-13 to
provide data for the pond system flow analysis. Water quality samples were not collected at sites
DR-10, DR-11, DR-12, and DR-13.

U:\Rico\WDaia\WQrcport2a.\vpd
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2.0 Methods and Procedures

2.1 Water Quality Sampling Procedures

Sampling was conducted in accordance with the sampling program used for the Rico site
remediation. Lab-certified plastic bottles were used to collect sample water for hardness, TDS, and
TSS analyses. Sample water for dissolved metals analysis was first collected in a clean plastic bottle,
and within ten minutes, filtered through a 0.45um filter into a sample bottle containing nitric acid
preservative. Sample water for total recoverable metals analysis was collected without filtration in
a sample bottle containing nitric acid preservative.

Field parameters were measured at the time of sample collection. Field measurement data for
pH, temperature, conductivity, and alkalinity were recorded in a logbook and on sample collection
forms. Field instruments were calibrated each morning using standard solutions and consistent with
manufactures instructions. Copies of all field records are provided in Appendix A.

All sample bottles were labeled to identify sample number, date and time of collection, type
of analysis, and appropriate preservative. In addition, sample analysis/chain of custody forms were
completed and processed at the time of sample collection. Original chain of custody forms were
signed, dated, and placed in the sample shipment container prior to sealing the container for shipment.
Copies of all chain of custody information is provided in Appendix A.

2.2 Water Quality Analytical Procedures

All water samples were sent to Alpine Analytical Laboratory in Helena, Montana. Sample
analyses were performed according to methods specified in 40 CFR, Part 136 or other methods
approved by EPA. Laboratory methods and reporting Limits for all parameters are presented in
Table 2.

The full analytical report package (Appendix B) includes reference to the analytical methods;
used, detection limits, and quality control data. Quality control results indicate that the data are
acceptable and usable. Results include near-detection level, but reportable, concentrations of total
recoverable cadmium (0.13 Mg/L) and dissolved cadmium (0.14 //g/L), copper (10 ng/L), lead (0.60
//g/L), and zinc (20 Mg/L) in the field blank (Appendix B). However, results from field duplicate
samples are all within control Limits (Appendix B3), and field data are supported by sufficient
laboratory backup data and quality control results, to determine that the data are acceptable for the
intended use.

U:\Rico\Wl' DalaNWQruponii.wpd
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TABLE 2

Analytical Procedures Summary

Parameter || Practical Quantitation Limit |L Method

Field Parameters

pH (s.u.)

Temperature (°C)

Conductivity (nmhos/cm)

Alkalinity (mg/L as CaCO3)

—

—

—
5 mg/L

EPA 150.1

Standard Method 2550

EPA 120.1

EPA 310.1

General Parameters

Hardness (mg/L as CaCO3)

Total Dissolved Solids (mg/L as TDS)

Total Suspended Solids (mg/L as TSS)

0.2 mg/L

Img/L

Img/L

EPA 6010/130.2

EPA 160.1

EPA 160.2

Trace Metals

Cadmium (Mg/L as Cd)

Copper (Mg/L as Cu)

Iron G^g/L as Fe)

Lead (Mg/L as Pb)

Manganese (Mg/L as Mn)

Silver (Mg/L as Ag)

Zinc (Mg/L as Zn)

0.02 Mg/L

10 /xg/L

20 Mg/L

0.5 Mg/L

5 Mg/L

0.02 Mg/L

10 Mg/L

EPA 7131

EPA 6010

EPA 7381

EPA 7421

EPA 6010

EPA 7761

EPA 6010

2.3 Discharge Measurement Procedures

Discharge measurements were conducted in accordance with the measurement procedures
used for the Rico site remediation as well as USGS standard discharge measurement procedures.
Flows were measured by one of two methods (1) a Marsh-McBirney Model 2000 portable flow
meter, or (2) volumetric procedure using a 5 gallon bucket. The volumetric procedure was used at
the Elaine adit discharge (Site SC-2), the Geothermal springs (DR-8), the Pond 13 discharge (Site
DR-9), and the Pond 13 influent from the St. Louis tunnel (Site DR-11). Volumetric field
measurements consisted of three time/volume trials using a stopwatch and a five gallon bucket. The
trials were averaged to determine the flow rate (in gallons per minute) at each station. The volume
trials were recorded in a logbook. Copies of all field records are provided in Appendix A.

The six-tenths-depth method (for depths between 0.3 feet and 2.5 feet) v/as selected for the
flow meter measurements. This method uses the velocity at six-tenths of the depth as the mean
velocity in the vertical direction. This method is generally reliable between depths from 0.3 feet to
2.5 feet. The first step in the measurement procedure was selecting a stream section with the desired
characteristics of: parallel flows, smooth streambed with minimal obstructions, a straight channel,

4 UARicoWT Dfl!a\WQreport2a.wpd
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and a flat streambed. The best possible section was selected using these criteria. After selecting the
stream section, a measuring tape was stretched across the stream section, perpendicular to the flow,
and anchored at both ends. The width of the section was determined and divided into several (10 to
20) vertical sections. Flow measurements of velocity (by the six-tenths-depth method) and water
depth were measured at each vertical section using the Marsh-McBirney flow meter and wading rod
assembly. The flow meter was set to the 10 second fixed period average mode. Three velocity
readings were recorded at each vertical section. Flows were calculated for each stream section using
the water depth, horizontal distance, and averaged velocity data. The flow meter measurements were
recorded in a logbook (Appendix A) and the discharges calculated on field data sheets (Appendix A).

3.0 Results

3.1 Water Quality Results

Silver Creek Basin. Analysis results from samples collected in the Silver Creek Basin on
June 27, 2000, are provided in Table 3. For information purposes, Colorado stream standards for
Silver Creek below the Town of Rico's water supply intake (Segment 9) are provided in Table 3. For
hardness based standards, a hardness value of 90 mg/L as CaCO3 was used to calculate standard
values. This hardness value was measured in sample SC-3 collected from Silver Creek below the
Elaine adit discharge.

At SC-2, flow from the Elaine adit was measured at 1.6 gallons per minute (Figure 3). The
discharge was very acidic with a pH of 1.97 and contained high concentrations of total dissolved
solids (7,089 mg/L) and dissolved metals (Table 3).

Comparison of the Silver Creek results at SC-3 with Silver Creek stream standards indicates
that most concentrations of the measured dissolved trace metals are below applicable standard values.
The only exception is dissolved copper. The measured concentration of dissolved copper (20 Mg/L)

exceeds the acute and chronic standard values of 16.1/^g/L and 10.8 /ug/L, respectively. The PH
value measured at SC-3 (6.32 s.u.) Is below the Silver Creek standard range for PH (6.5 - 9.0 s.u.).

Compared to the October 1999 sampling event, concentrations of dissolved trace metals are
generally lower in Silver Creek and the Elaine adit discharge. However, concentrations of dissolved
trace metals, including dissolved copper, at SC-3 are typically within the range of concentrations
measured during VCUP monitoring. The measured pH values, both above and below the Elaine adit
discharge, are lower than the values from the October 1999 sampling event and from the range of
values during the VCUP monitoring.

U:\Rico\WP DataWQreportli.wpd



I
I
I
I
I
I
1
1

TABLE 3

Silver Creek Basin Analysis Results

Parameter Units Standard (l)

SC-1

Silver Ck above
Blainc Adit

SC-2

Elaine Adit

SC-3

Silver Ck below
Blaine Adit

Field Parameters

Flow

pH

Temperature

Conductivity

Alkalinity

gpm

s.u.

°C

umhos/cm

mg/L as CaC03

6.5 - 9.0

1163

7.41

10.2

174.5

75

1.6

1.97

8.0

8720

<10

1163

6.32

10.1

185

78

General Parameters

Hardness

Total Dissolved Solids

Total Suspended Solids

mg/L as CaCO3

mg/L as TDS

mg/L as TSS

116

108

1.0

2,149

7089

6.0

90

127

7.0

Dissolved Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

Mg/L as Cd

Mg/L as Cu

Mg/L as Fe

Mg/L as Pb

Mg/L as Mn

Mg/L as Ag

Mg/L as Zn

8.8/5.0

16.1/10.8

/1, 000

80.9/3.4

/1, 000

1.70/0.27

/1.100

1.4

10

<20

3.2

9.6

<0.02

770

7,000

5,200

844,000

505

149,000

1.4

230,000

4.1

20

60

0.90

230

<0.02

380

(1) acute/chronic - Colorado stream standards (dissolved metals) for Silver Creek below the Town of Rico's water
supply intake (Segment 9). The hardness value measured at the downstream sampling site SC-3 (90 mg/L as CaC03)
was used for hardness based standards.

I
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Dolores River Basin. Samples from the Upper Dolores River Basin were collected on June
27, 2000. Results from Dolores River samples are presented in Table 4 with stream standards for
Section 3. For hardness based standards, a hardness value of 148 mg/L as CaCO3 was used to
calculate standard values. This hardness value was measured in sample DR-7, the Dolores River
below the St. Louis tunnel settling pond system.

Comparison of the results at DR-1, DR-2, and DR-7 with Dolores River stream standards
indicates that the measured concentrations of dissolved metals typically are below standard values.
The only exceptions are dissolved copper and zinc. The concentration of dissolved copper measured
at DR-2 (30 //g/L) is greater than the acute and chronic standard values of 25.7 ng/L and 16.5 /ug/L,
respectively. However, the dissolved copper measured downstream at DR-7 (<10 Mg/L) grab sample
is below the acute and chronic standard values. The measured concentration of dissolved zinc at DR-
7 (160 Mg/L) (grab sample) is higher than the chronic standard value of 148 /^g/L.

0 U:\Rico\WP Ual3\WQrdporl2a.W|)d
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Concentrations of dissolved trace metals in the Dolores River are similar to concentrations
measured during the October 1999 sampling event.

TABLE 4

Upper Dolores River Analysis Results

Parameter Units Standard (1)

DR-1

Dolores
River above

Ponds

DR-2

Dolores River
above Outfall

DR-7

Dolores River
below Ponds

Field Parameters

PH

Temperature

Conductivity

Alkalinity

s.u.

°C

(amhos/cm

mg/L as CaCO3

6.5 - 9.0 7.42

9.7

191

62

7.23

9.6

232.5

112

6.83

8.6

295.8

62

General Parameters

Hardness

Total Dissolved Solids

Total Suspended Solids

mg/L as CaCO3

mg/L as TDS

mg/L as TSS

102

146

1.0

120

178

1.0

148

188

<1.0

Dissolved Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

Mg/L as Cd

Mg/L as Cu

Mg/L as Fe

Mg/L as Pb

Mg/L as Mn

Mg/L as Ag

Mg/L as Zn

15.4/1.54

25.7/16.5

/1 ,000

180.5/6.8

11, 000

4.0/0.63

163.1/147.8

0.15

<10

<20

<0.5

12

<0.02

20

0.20

30

<20

0.70

163

0.08

<10

0.70

<10

<20

<0.5

443

<0.02

160

(1) acute/chronic - Colorado stream standards (dissolved metals) for the Dolores River Segment 3. The hardness value
measured at the downstream sampling site DR-7 (148 mg/L as CaCO3) was used for hardness based standards.

St. Louis Settling Pond System. Sample results from the St. Louis tunnel settling pond
system are presented in Table 5. For purposes of comparison, the 30-day average effluent limitations
for Outfall 002 (CDPS Permit Number CO-0029793, expired January 31, 1999) are presented in
Table 5. Samples were collected at the St. Louis tunnel discharge at adit (Figure 4), Pond 18
discharge (Figure 5), Pond 13 discharge, Pond 11 discharge, Pond 5 Geothermal Spring (Figure 6),
and Outfall 002 (Figure 7). The total recoverable trace metal results from Outfall 002 for cadmium
and zinc exceed the 30-day average effluent limitation value. The total recoverable concentrations
of cadmium and zinc in the Pond 18, Pond 13, Pond 11, and St. Louis tunnel discharges also exceed
the effluent limitation values. Total recoverable concentrations of copper in the Pond 18 and St.
Louis tunnel discharges are also greater than the effluent limitation value of 24 //g/L. Concentrations
of measured total recoverable metals in samples collected from the Pond 5 Geothermal Spring are
near or below the 30-day average effluent limitation value.

/ U:\Rico\WP DauWQreporlZi.wpd
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Compared to the October 1999 sampling event, concentrations of dissolved and total
recoverable trace metals are generally lower throughout the St. Louis tunnel settling pond system.
Copper concentrations at the tunnel discharge (DR-3) were the most notable exception. A total
recoverable copper concentration of 300 /^g/L was measured at the tunnel discharge, but copper
concentrations were not detected during the 1999 sampling event. Although measured values of pH
and concentrations of hardness in the pond system are slightly lower than those measured in 1999,
concentrations of alkalinity and total dissolved solids are similar to 1999 concentrations.

TABLE 5

St. Louis Tunnel Settling Pond System Analysis Results

Parameter || Units
Effluent
Lim. <»

. .
DR-3

Tunnel
Discharge

. ,
DR^t

Pond 18
Discharge

p=r^===

DR-5

Pond 1 1
Discharge

DR-6

Outfall
002

DR-8

Geo.
Spring

DR-9

Pond 13
Discharge

Field

pH

Temperature

Conductivity

Alkalinity

s.u.

°C

H mhos/cm

mg/L as CaCO3

6.5 - 9.0 6.58

16.1

1,065

67

6.88

18.2

1,072

86

6.96

15.2

1,088

66

6.77

15.1

1,149

107

6.53

40.2

2846

1180

6.81

16.2

1236

51

General

Hardness

TDS

TSS

mg/L as CaCO3

mg/L as TDS

mg/L as TSS

689

955

14

(2)

974

3.0

701

962

2.0

793

1070

5.0

1189

1660

26

733

1155

4.0

Dissolved Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

Mg/L as Cd

Mg/L as Cu

Mg/L as Fe

Mg/L as Pb

Mg/L as Mn

Mg/L as Ag

Mg/L as Zn

18

30

350

<0.5

2,660

<0.02

3,600

10

<10

<20

<0.5

2,650

<0.02

2,620

6.3

<10

<20

<0.5

2,550

0.05

1,790

5.9

<10

<20

<0.5

1,970

0.05

1,410

0.11

<10

3,880

0.50

1,200

<0.02

90

10

<10

<20

<0.5

4,840

0.06

1,970

Total Recoverable Trace

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

ME/L as Cd

ME/L as Cu

MR/L as Fe

MR/L as Pb

MR/L as Mn

ME/L as Ag

ME/L as Zn

/0.4

724

79.9

/O.I

/237

15

100

3,210

1.6

2730

<0.02

3,670

14

40

210

0.80

2,700

0.02

2.780

6.8

<10

580

<0.5

2,670

0.04

2,170

8.6

<10

450

<0.5

2,070

0.05

1,530

0.13

<10

4.690

0.60

1.220

0.09

270

12

<10

960

<0.5

5,160 ,

0.09

2,420

(1) daily inaximum/30-day average - St. Louis Tunnel Outfall 002 Effluent Limitations (CDPS Permit Number
CO-0029793, expired January 31, 1999)
(2) the DR-4 Hardness value reported from the analytical laboratory (Appendix B) was inconsistent with the hardness
and TDS data set. Therefore, the value was not included in Table 5.

U:\RicoWP Daia\WQrcport2a.wpd
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3.2 Discharge Measurement Results

Flow measurement results from the Silver Creek Basin, the Dolores River, and the St. Louis
settling pond system conducted June 26 and 27, 2000 are provided in Table 6. The Sites are listed
in order of upstream to downstream and include the measurement method used for each. In addition
to Table 6, sampling sites in the Silver Creek and Dolores River basins are illustrated on Figures 1
and 2, respectively.

TABLE 6

Discharge Measurement Results

Site ID J Site Description
Measurement Row

Method II (cfs)
Row
(gpm)

Silver Creek Basin

SC-1

SC-2

SC-3

Silver Creek above Blaine adit discharge

Blaine adit discharge (Outfall 001)

Silver Creek below Blaine adit discharge

Flow meter

Bucket

Flow meter

2.59

0.003

2.59

1,163

1.6

1,163

Dolores River

DR-1

DR-2

DR-7

Dolores River above St. Louis settling ponds

Dolores River above settling pond Outfall 002

Dolores River below settling pond Outfall 002

Flow meter

Flow meter

Flow meter

40.1

47.4

57.7

17,989

21,275

25,76:1

St. Louis Settling Pond System

DR-3

DR-11

DR-12

DR-1 3

DR-9

DR-10

DR-5

DR-6

DR-8

St. Louis tunnel discharge at adit

St. Louis tunnel discharge to Pond 13

St. Louis tunnel overland discharge to Pond 18

St. Louis tunnel channel discharge to Pond 18

Pond 13 Effluent

Pond 14 Effluent

Pond 11 Effluent

St. Louis settling pond system outfall (Outfall 002)

Geothermal springs discharge to Dolores River

Flow meter

Bucket

Flow meter

Flow meter

Bucket

Flow meter

Flow meter

Flow meter

Bucket

1.46

0.19

1.07

0.68

0.03

1.06

1.08

0.93

0.03

655

85

480

305

12

476

485

417

11.9

1

I

1

I

I

I

I

I

Silver Creek Basin. Flow results in Silver Creek above and below the Blaine adit, SC-1 and
SC-3 respectively, were both measured at 2.59 cfs on June 27, 2000. Due to the close proximity of
these stations and the relatively low flow of the Blaine adit, the flow results raise confidence in the
measurement equipment and techniques. The Blaine adit flow (Figure 3) of 1.56 gpm is slightly
higher than the 1.4 gpm measurement of October 25, 1999. Although not significant, the slight
increase in flow may be attributed to the spring runoff. Typically, the spring runoff peak flow for the
Blaine adit lags the peak flow in the Dolores River by four to six weeks.

Dolores River Basin. USGS provisional data (subject to revision) indicate that the Dolores
River flow near Rico peaked on May 24, 2000 at 730 cfs. The Dolores River flow measurement
results (Table 6) indicate an increase in flow of approximately 17.6 cfs between DR-1 (40.1 cfs) and

y U:\Rico\WP Dala\WQreport2a.wpd



I
I
I
1
1
I
I
I
I
I
I
I
I
I
I
I
I
I

DR-7 (57.7 cfs). Site DR-7 (57.7 cfs) was measured first beginning at approximately 9 am on June
27, 2000, followed by Site DR-2 (47.4 cfs) beginning at 9:45 am, and lastly DR-1 (40.1 cfs) was
measured beginning at 10:40 am. The USGS Station (# 09165000), which is approximately 4 miles
downstream of Rico, recorded 70 cfs during the period that DR-1, and DR-2 were measured.
However, the USGS provisional gage data indicates a flow decrease close to the time DR-1 was
being measured. Therefore, the river flows were likely decreasing as the flow measurements were
conducted and contributed to the flow difference in the measurements. Other factors contributing
the measured flow increase between DR-1 and DR-7 include: 1.5 to 2 cfs inflow from the St. Louis
tunnel discharge, potential inflow from Aztec Gulch, potential groundwater inflow, and potential
discharge measurement error.

St. Louis Settling Pond System. Rows in the St. Louis Settling Pond System were
measured on June 26, 2000, beginning measurements at the downstream end and proceeding
upstream to the St. Louis tunnel adit. Flows were measured at several locations.

Two Geothermal Springs were inspected during the site visit. The Geo thermal Spring located
in the north east corner of Pond 6 was essentially inactive and, upon visual observation, was not
contributing flows to Pond 6. The other Geothermal Spring is located in the north west corner of
Pond 5. The flows from this Geothermal Spring have been routed through a conduit to a Hot Tub
located near the Dolores River (Figure 6). The flow from the spring was measured at approximately
12 gallons per minute.

10 U:\Rlco\WP DalaWQreponJa.upd



I
I

<• ARGENTINE TAILINGS

. f -LJ\-// x^_ ,

fNE/ADIl/.

/
/ i •*,• - j »c--̂ ~
// \/r^"^^

/,// <' !\! f /' . .,-fsy/sMy/ rwxx>-> /x-!/Ai^/ .',-'— r,--:- /

'''̂ $^ l̂i/t̂ :~/l-'/' (
-̂:=§SJ\ \\\te !'.-t_r^^-

^s< J ' I \ \ \V \ \ \ \ \ \H ' -̂̂ '
^-^ <H. I I *, | I '. M \ i I i \ \ • • '—' ---^

"^<J ••m&:ic:<?
/f^7MMMm^

Silver Creek Basin
Site Location Map

Figure 1



I
I
I

Site DR-3
St Louis Tunnel

SiteDR-6
Settling Pond System

Ontfall 002

Filled Area - jronds no longer exist

•~ Culvert or Underground Pipe

IOO ZOO iOO AGO SOO

=b=t=
(ocxxot.)

SCALE IN FEET

ST. LOUIS SETTLING POND SYSTEM

DOLORES COUNTY. COLORADO

T<0 N R II W II M P W

Jon 1901

T7 i m i -re* /
JL JLg, L4-JL ^ J->



Color Photo(s)

The following pages
contain color that does

not appear in the
scanned images.

To view the actual images, please
contact the Superfund Records

Center at (303) 312-6473.



Figure 3. Blainc Adit Discharge into Silver Creek (Site SC-2). The discharge was
measured at approximate ly 1.6 gallons per minu te .

Figure 4. St. Louis tunnel Discharge at Adit (Site DR-3). Flow from the tunnel is
conveyed to the Pond System via three separate routes.



Figure 5. St. Louis se t t l ing Pond 18 Discharge (Site DR-4). Two additional culverts
and a rock overflow spillway have recently been installed at the Pond 18 discharge.

Figure 6. Geothermal Springs Discharge to Dolores River (Site DR-8'l. Flow has
been routed from the Spring to a Hot Tub; from which it flows into the Dolores
River.



Figure 7. St. Louis Tunnel S e t t l i n g Pond System Outfall 002 (Site DR-6). Sampling
location jus t below end of eoncrete channel.

•

Figure 8. St. Louis Tunnel Discharge at Adit (Site DR-3) - Discharge Measurement.
Flow measured by Marsh-McBirney Model 2000 flow meter.



Figure 9. St. Louis Tunnel Overland Discharge to Pond 18 (Site DR-12) - Discharge
Measurement. The Overland tlou discharges in to Pond 18.

Figure 10. St. Louis Tunnel Settling Pond System Outfall 002 (Site DR-6) -
Discharge Measurement.
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ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: fold 8/*nk Project Name:

Location: ~ ~ ~ '-'

Date: 6/27/00 Time:

Weather Conditions: P-C\ou.<Ju/ ;

Sampling Personnel (Signature):

pH/Temp: Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (//S/cm):

Fe (II) (mg/L): Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3):

COMMENTS:

Calculated Streamflow (cfs):

IZt,

Date/Time

6/2? .

WATER QUALITY SAMPLES

Preserved Analysis

TSS
Piss,

TK.

Site Sketch:

C:\forniB\field\surfwlr.fnii



I
^g^ ESA CONSULTANTS INC.

I \__/ 2637 Midpoint Drive, Suite F
• \1/ Fnrt Collins. Colorado 80525

I
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

• Station ID: SC / Project Name:

Location: &i/V£r' C.reeK G.oe>\j-c &/&.>ne. Tunny I dr

" Date: 6/27/CO Time: _Jl

I Weather Conditions: P. 6l<5>n.dy Wi'n/:^_.

Sampling Personnel (Signature):• aampiing rersonnei signature;: <^gfcfc*y~ u .-^fs^—^

FlfiWMEASUREMENTS

I pH/Temp: ^V/(g /<9.;'^ Dissolved Oxygen/Temp (mg/L):

• Specific Conductance/Temp (//S/cm): !7^-^~ ce>i»nD&nsei-/e£/ 4o Z'*

Fe (II) (mg/L): ~ Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): ^ Calculated Streamflow (cfs):

I COMMENTS:

| WATER QUALITY SAMPLES

• Tag No. Date/Time Preserved Analysis

131 6/1 7 /3.TO Marel TQS. TtS

• /U 6 /2? /.?

I

* Site Sketch:

I

I

I
C:\form8\field\8urfwtr.Crm



I
• ^fm ESA CONSULTANTS INC.
I s-.—; 2637 Midpoint Drive, Suite F
• \1/ Fort Collins, Colorado 80525

(970) 484-3611 (970) 484-4118 FAX

I SURFACE WATER SAMPLING FORM

I Station ID: £C~ 2- Project Name: _

_ Location: Blame. Tunnel

Date: k// r I dp Time:

I Weather Conditions: £.

I
FIELD TVffiAS

I pH/Temp: X??(g 8'C, Dissolved Oxygen/Temp (mg/L):

Sampling Personnel (Signature): '^l&- o .^*^*

I Specific Conductance/Temp (/^S/cm): or20 CowpCHS&led -/o

Fe (H) (mg/L): ' Fe (total)(mg/L): ZH

Alkalinity (mg/L as CaCO3): tf /A Calculated Streamflow (cfs):

I COMMENTS:

I WATER QUALITY SAMPLES

I Tag No. Date/Time Preserved Analysis

J33 6/27 iH-'o£~ — tf*rf/ ri>s. TSS
1 '. -•- -••• *-* y-- - / ^

| IW till WC* Pto, „,£(, (C;/».»K~, *;.*-)

I

Site Sketch:

I

I

I
C:\forms\field\surfwtr.fi-m



I
ESA CONSULTANTS INC.

I \-.—s 2637 Midpoint Drive, Suite F
• X/ Fort Collins, Colorado 80525

(970) 484-3611 (970) 484-4118 FAX

I SURFACE WATER SAMPLING FORM

I Station ID: JT£" 3 Project Name: ftlco

Location:

Date: & / 2 1 100 Time: /?•'

•
Weather Conditions: P> Clau./^ . VA/.'^/jLy \fJa.frrt (~lO° F)^__r 7 ; 37 -̂

Sampling Personnel (Signature):• sampling personnel (Signature): ^q^^ o •T^JT*'

FIELWEASUREMEOTS

I pH/Temp: ^.3^ & JO./'C Dissolved Oxygen/Temp (mg/L): 'HI

I Specific Conductance/Temp (//S/cm): /oS^ ^o^pe^^^fel 4& 25 *.G

Fe (II) (mg/L): Fe (total)(mg/L):

™ Alkalinity (mg/L as CaCO3): "78 Calculated Streamflow (cfs):

I COMMENTS:

I WATER QUALITY SAMPLES

• Tag No. Date/Time Preserved Analysis

111 6/W /fro Hard . TOS 755
• /3O (>/2J ITMo l-l/VOj /}*s. S*?if/a/j (cc/tCiAt

I

• Site Sketch:

I

I

I
C:\forni6\field\surfSvU.frm
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Station ID:

Location:

Date: 6 /

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

DjQ - ) Project Name: P^O

L/o /o /*&s Kive r~ <3 QG ye oV. Leu /x r& i*a S^f $7e-i*i/i&

27/20£>o Time: /^-/5~

Weather Conditions: «Su.nr\v/ . l/h bre-e-Ze, coo-Oi^i Cf*1?0!?)

Sampling Pe

pH/Temp:

Specific Cor

Fe (II) (mg/

Alkalinity (r

COMMENT

Tag No.

Ill
1 1-5

Site Sketch:

/ * J ^

;rsonnel (Signature): ^--^^i** o J&^--

7.V2&J.?'£, Dissolved Oxygen/Temp (mg/L): '

iductance/Temp ((/S/cm): /*?/ fcwpevisa-tfci -)*> 2,5 '£

LY. Fe (totalXmg/L^:

ng/L as CaCO3): & 2 Calculated Streamflow (cfs^: "

'S:

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

6/^7 lOi/r — M*»J TDS TSS
6/77 /#•'/$- HV03 Dis<. t^eJJs ((,d ft, Fe Pi rf At^ ' ' ' ' " / • / »

C:\form8\field\surfwlr.frm
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1

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

Station ID: £1 - 2

Location: D" lores

SURFACE WATER SAMPLING FORM

Project Name:

f < / v e r f

Date: & 1 11 1 DO Time:

Weather Conditions: . L4-« b r4&-1.&, . co<* 1 S (s>£>0 F )

Sampling Personnel (Signature):

ASUREMENfS

pH/Temp: 7.23 & ?£ 'C Dissolved Oxygen/Temp (mg/L): .

Specific Conductance/Temp (^S/cm): 232. ST e.e,^e^^^^fd 4o

Fe (II) (mg/L): Fe (total)(mg/L): _

*C

Alkalinity (mg/L as CaCO3): ^2

COMMENTS:

Calculated Streamflow (cfs):

Tag No.

WATER QUALITY SAMPLES

Date/Time Preserved Analsis

TOS. rss
/23

Site Sketch:

l'f

A,

1
C:\forms\field\8urfwtr.frm
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ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: Dtf~3 Project Name:

Location: 5/. >

Date: Ob/M /1Qoo

Weather Conditions: *•*-*

Time: _

. (n-

Sampling Personnel (Signature):

pH/Temp:

UREMENTS

Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (fiS/cm):

Fe (II) (mg/L):

TO XO

Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3): bl

COMMENTS:

Calculated Streamflow (cfs):

Tag No.

WATER QUALITY SAMPLES

Date/Time Preserved Analsis

HI* tilt,
in

Site Sketch:

ftist.

C:\forms\field\surfwtr.frm
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4^ ESA CONSULTANTS INC.
\.=—l> 2637 Midpoint Drive, Suite F
^/ Fort Collins, Colorado 80525

(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: D/^-^ ProiectName: RiCO

Location: 5/. ^-ffiAtS Po*

Date: O6 /I & / 1 OOO

Weather Conditions: $><^r\>

Sampling Personnel (Signature):

pH/Temp: 6.08 @ /0J't

Specific Conductance/Temp (//S,

Fe (ID Cmg/L):

Alkalinity (mg/L as CaCO3):

COMMENTS:

7
Time: /V-' /r"

,y j r/z;- »/=•")
f -> ^ '

<^-yZj-f9~*~*T(2? • />kxH«--'

FffiLD^VffiASUREMENTS

Dissolved Oxygen/Temp (mg/L]:

/ \ //? 3 ^ -L / j[ "^^r*1/"/cm): iv / /• (6wo<z-it5G'f~f & To /&-~J isf r

Fe (totalWmg/L^: '

86 Calculated Streamflow (cfs^:

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

IH f> fib /*/: /5~~ HM0J /£ I/HCTA/S IfslfiA fa.Pk.A1* A« 3.

1/3 6/U /V-V5"
//"7 (,I2(> /V-'/5~~

Site Sketch:

_ ) ^ v - i - ; , y / / / ~ "

MM0-> /)/<5- iM-f-i-a /<: ^
— Htti*d Tf)S T&S

'

C:\forms\field\surfwtr.fnn
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^
Station ID

Location:

Date: C

ESA CONSULTANTS INC.
1 2637 Midpoint Drive, Suite F

Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

: OR- 5 Project Name: ft ICO

5V- £0Ws pp^c/ II cJifc karat.
r

W/26 / 2. WO Time: //•' 3O

Weather Conditions: „£•*«**/ f ^ S V )

Sampling '.

pH/Temp:

Specific C

Fe (II) (mi

Alkalinity

COMMEh

T_ag_Njk

fO6
107
I Of,

' s* /

Personnel (Signatured: T^^J^-^^*

FIEhB-N^EASUREMENTS

b.*?6 @> I**.!- C, Dissolved Oxygen/Temp (mg/I_):

onductance/Temp (uS/cm^: /O88 s(>i*ior*<*'lrJ ^o 2.5 "O

g/L): Fe (total)(mg/L,):

(mg/L as CaCO3): ^° Calculated Streamflow (cfs):

JTS:

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

(p/y.b H- %0 HMO g Tft 'vu tra fs [CA Li\. f--^!?l! M^.IA^, ?

b/lb ll'?0 HfJCj Oi*s~ iM'-f-af* "
bllfc II -SO — /V/i^y TSS TOS

' I f

Site Sketch:

I C :\form8\field\surfwtr. firm
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1
1
1
1
1
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1

^^ ESA CONSULTANTS INC.
\.__/ 2637 Midpoint Drive, Suite F

\1/ Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: D£~ f) Project Name: KtLO

Location: ->t- 1-01*'$ ret* a 5^/y/^f^

Date: °<°/1(>/2C0o Time: 9 •' /$~

Weather Conditions: OV£''£a$-f- /V^V";

Sampling Personnel (Signature): -yr^£^»*. ^> .-̂ s^53~===="

pH/Temp: 6-77 ffi/WC Dissolved Oxygen/Temp (mg/U:

Specific Conductance/Temp (uS/cm): ///^ £*iwe*,te-/r</ /^? 2S~ Cr r v- / f

Fe (II) (mg/L): Fe (total) (mg/L):

Alkalinity (mg/L as CaCO3): /&? Calculated Streamflow (cfs): ~

COMMENTS:

WATER QUALITY SAMPLES

Tag No. Date/Time Preserved Analysis

ICO 6>/Z6 IT 1-fNO, T# mtSa/r (C <1.L, F* fa M~* > , * • ' • / / /

/ 02. k/l(, <3-fS~ — l-ia^c/ TSS TDS•

"%/ *?•*)
/ ' /

Site Sketch:

C:\rorms\field\surfwtr.frm
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ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: /)/?-?

Location: be /ouj

Project Name: RlCO

Po

Date: Time:

Weather Conditions: f, s^l ZC

Sampling Personnel (Signature):

FIFAIIJ^ASUREMENTS

pH/Temp: £-83 @ B.L'C Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (/zS/cm): 2 ^ ^ > - S CAwpe-^cdeA -

Fe (II) (mg/L): Fe (total)(mg/L): _

Alkalinity (mg/L as CaCO3):

COMMENTS:

7~ Calculated Streamflow (cfs):

Tag No.

WATER QUALITY SAMPLES

Date/Time Preserved Analsis

TSS

20
121

Site Sketch:

8-2^ 6>

C:\form8\fteld\Burfwtr.fmn



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

Station ID:

Location: _

SURFACE WATER SAMPLING FORM

Project Name:

Date: OklIb /100Q Time: /O-'OST

Weather Conditions:

Sampling Personnel (Signature):

pH/Temp: %2"C Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp 0/S/cm): 28^v ccwptti£c<.-{f£/ re 2.J

Fe (II) (mg/L): "" Fe (total)(mg/L):

Alkalinity (mg/L as CaCO3):

COMMENTS:

Calculated Streamflow (cfs):

Tag No.

103

Date/Time

WATER QUALITY SAMPLES

Preserved Analysis

Tfi IM c4a Is fa f^ ft. PL M*. A« 2. -.
tJlf,

Site Sketch:

(,/lt, rss TDS

C:\forms\fieId\surfwtr.fn.Ti
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Station ID:

Location:

Date: O<o

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

DP. - ? Project Name: #^ 0

5/. Lews Pand 13 dt$r.fa.cnK?e,

Jlb/20ffO Time: /2'f0

Weather Conditions: 5<*n *^ (71 " ̂  1

Sampling Pi

pH/Temp:

Specific Coi

Fe (II) (mgy

Alkalinity (i

COMMEN1

la^NjL

101

no
n i

Site Sketch:

' ^—t 1"%== -̂
ersonnel (Signature): 7^ -̂*^ (j . s*^U^-

f )' S J

FIELD MEASUREMENTS

6. 81 & Ib. I "C Dissolved Oxygen/Temp (mg/I^:

nductance/Temp (//S/cm): /%3k e.e>»«n£i,sa-/st/ Je 2.6 "C

'LY. Fe (total)(mg/L):

f img/L as CaCO3^: Ol Calculated Streamflow (c:fs):

PS:

WATER QUALITY SAMPLES

Date/Time Preserved Analysis

tin /2'-W HA/OS TA niMs (jU.f^.ffPL rt» ^ 2.
6>/26 ll'-tV {JA/0? /)/'«. »M£-/A/S' vv

6/26 IX--W — HApd,TDS.T6Sr r •* i i- t I ""•

C :\forms\field\surfwtr. frrn
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I

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: SC ~ I•1

1

1
1
1
1
1
1
1
1
1
1
1

Project Name: PlCO

Sampling Personnel: (signature)

Description: &i'lu*-ir Cr4£-K

Vertical Distance Depth
Number (ft/jnf (ft/XT

i. ano GOO
2. 0. 60 0. 3&

4. 0. S~0 O-HO
5 O. £o O. QO
6. £>S~0 0.%>

7 OS"0 £9£

8. £>• S~O ^).?0
9. O-^O 0.7O

10. rQ5"O ^-7/0

11. £).£"£> n.f/o

12. dS?? 0. 60
13. <3?TO /5.S73
14. r^-S~0 flt/50
15. ^S^J 0.10
16. £>-Sb ^).^O
17.

18.

19.

20.

C •Al:ORMS\n iiLD\STRM l;LW .1-RM

Date: &/27/OO Time: /3\?C

^^nt- X" <^T/* ^~^4(*^XJ^ C^ •• ^&£^^r&^^^^^^

Ltd^e, &/J>7^ Ae(,'+ d,<S£.h***e.

Velocity
(ft/s.rp/sT Segment Flow (ft3/s, nfrs)

0.00 0.00
n.no O.@r>
o.r>n o.no
O.21 O.6LI
O.i°> o.o R
04°l . 0- M

I.O^ 0-V?
/.6Z O. T-3
/. cX O. 3 7

O.Ofi O.O4

o.oo o.oo
o.ez o.is-
0.61 no*)

O.oo o.on

Total Flow JLCL'



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^Hfr ESA CONSULTANTS INC.
C ,f 2637 Midpoint Drive, Suite F
\i/ Fort Collins, Colorado 80525

(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: S C ~ S

Project Name:

Sampling Personn

Description: "6j

Vertical Distance
Number (ft/jnjT"

1. O.OO
2. £.80
3. O.^O

4. O.^O

5. 0.STO

6. O.'ZO

1. O. SO

8. O-^O

9. O.^O

10. £>.Ce>

11. O.^O

12. O.^O

13. O. SO

14. £>.£"£>

15. O.^O

16. ^>.'sr<9
17. O-^O

18. C>.^D

19. ^).^"O

20. O-3O

Rico

icl: (signature)

Depth

£>.on
C. .?rt
o.vo
O.HC
^>.vr
^.Co
o.s~o
£>.*r
dP-S2?
d3C>
acb
o.vn
&fO
^.^r
fi-10

G.20

0.70

O-2D

O.IO

O.QO

C:\FORMS\FIELD\STliMFLW.FRM

Date: ^J 27/00 Time: /5OC

<£^=t.F<^z~=.

^L'io^ £d«* «d,'+ <L'**.l,.,»l

Velocity
(ft/s^n/sf Segment JRowJ_ft3/s,j»W

O.o r> C^O
i9. 7 1 A 0<T

D.3V ao?
£.6fi £),/6

A 2^ A28

y . /^ 0.21
tf .<S^ A / 2

/.S"J O.38
^7?- A/2
0^2 ^>-2J

;.£)« A iz
Aft?- £>./?
a 2^ C. OS-

0.04 0.0&
(5.^9 0.09

0.V/0 0.0^

0.^3 D.OS-

O.IO 0.01

o.oo o.oo
Tnral Flow: ' 2.S"? (



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: DR-l

Project Name: ft I to Date: 6/27/00 Time: /OHO

Sampling Personnel: (signature)

Description: &0lo-r4.$ R>'

Vertical
Number

Distance Depth
(ftM

Velocity

1.

2.

3.
4.

5.

6.
7.

8.
9.

o.oo
1.00 /•?s-

I.OO .11
2-

1-10

1. So

10.
11.
12.

13.
14.

15.
16.
17.
18.

19.

20.

I.HO I.IQ
2-^0 JM.

0.10 O.&T-
O.QO

C:\FORMS\F1ELD\STRMFLW.FRM

Segment Flow (ft3/s,xfl*
J/§J>

-&-

STg/

Aig_

Total Flow: . 0 B



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^gft ESA CONSULTANTS INC.
C^ . /» 2637 Midpoint Drive, Suite F
\L/ Fort Collins, Colorado 80525

(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: D/2- 2.

Project Name: £_

Sampling Personnel:

Description: Uoln

Vertical Distance
Number (ft/jy$

1. 0.00
2. 1.00

3. .?.ro
4. 2.^O

5. 2-^O

6. 2. <ZO

7. 2.^0

8 0 S~£?

9. 2.^0
10. 2.^0

11. 2.CO

12. 2.$~O
13. ^.^"^

14. 7-CC?

15. /•'TO

16.

17.

18.

19.

20.

160
,̂ ^_

(signature) ^ -̂J**-̂

^^5 /?/^ Cr^.,^1

Depth Velocity
(ft(mj (ft/sjn/sj*

000 /OOO

0.70 /9.3«
/.vo ano
1.60 A72.
/vr /.j^
/^r o.£4
/^o /.^

/V<9 /.7S"
/ST /-^
/.^o /.sv
/•vr /.^
/•^O C).f/
//<9 ^•'S'5

0-CO ^.^V

<^.^O ^)./3<O

C:\FORMS\FIELD\STRMI-LW.FRM

Date: hlH-lOO Time: O^VS

^tr_

^Z-, Z^/4 <«^//^ Ax*( 5V5A,

Segment Flow (ft3/s, ^^s)

^900

A IT-

/O.OO
^. f t f i

5TO*/

2.00

X.<y/3

6,/3
s:^-o
6 . X 6
S.9S~

2.?3

/ y_j ^
* I O

^.eo
0.00

Tntal Flow: ^.^O



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: D/?-3

Project Name: R\CQ Date: &)7t>loO Time:

Sampling Personnel: (signature)

Description: _

Vertical
Number

Distance
(fUfrt)

Depth Velocit

1.

2.

3.
4.

5.

6.

7.

8.

9.

O.GO

O.ID

o.so O.lh

O.So O.lT-

o.^o 1-00

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

n.so o.eo 0.46

/.oo O.ll

S.6&
(0.00
0,OO

C:\FORMS\FIELD\STRMFLW.FRM

Segment Flow (ft3/s,jirVsj

6.00

0.02

o.bl

O.IR
0-11

o-oo

n.oo

Total Flow:



1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

^Hfr ESA CONSULTANTS BMC.
C . ./» 2637 Midpoint Drive, Suite F
\L/ Fort Collins, Colorado 80525

(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: D>R--5

Project Name: ftlto Date: 6>/2b/OO Time:

Sampling Personnel' (signature) •*/ -̂ V^*"" rJ* "T^A^U-—.

Description: F(?nd ll £T££ \uov\t"

Vertical Distance Depth Velocity
Number (ft/gf) (ft/jrf) (ft/s,jg/§ Segment Flow (ftVs

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

O-OD O OO O.OO O.OO

n. 20 0-20 o.oo n.oo
0.20 O.HO o.oz o.oc)
O-2o o-vs" O.HI n.ol
O-2t> O.^O Q.ft& O.O?

0.20 o.^-o /.B^ o,n
0.20 0.^0 /-^B O.Ik

0.20 o. srr /. ?v o,i3
O.20 O-^O /.<?& O.2O
O.2O &.VC J.32 OJ2
0.20 0-T 0.81 0.0%

0.20 0.4$- O./H o.oi
<o..?o o.oo o.oo O-oo

Total Flow:

C:\FORMS\FIELD\STRMFLW.FRM

/2&a

,X^)

/-OB (



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins. Colorado 80525
(970)484-361 1 (970)484-4 1 1 8 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: &P--

Project Name: fit

Sampling Personnel:

Description: 3f> /

Vertical Distance
Number (ft/tfrj

1. O.GO

CO

(signature)

o»,'* 4*#i

Depth
(ft/Xf

o.oo

Date: &/l(>/OO Time: /O*Z

^^/ ^^/^^^N4 '̂V*' / ~~**£^

'L^o^d^i^ tutfoK +o Dob** «. Soc^jrf y- \

Velocity
(ft/s,jB/5T Segment Flow (ftVs.^iftV^

O. Co O.OO

2. O.IO O.IO n.l>(=> £>•£>."?

3. O. SO

4. O.^D
5. o. vn
6. O-VO
7 o.to

8. OMO

9. O.HO

10. O.HO

11. n.HO

12. 6.10

13.

O.HO

O.HO
&.HO

G.HO
O.VD

C.HO

MO

n.vo
O.HO

O.HD

0.6? 0.0&

O.iK O.K

O.hT- O.ll

n.~?& o./2
O-7B o.il*.
6.1H a/2
O.&Z' O,IO

/D.V/ O-07
o.^ o.ot,
o.'S^' o .oi

14.

15.

16.

17.

18.

19.

20.

Total Flow: 0. 73

1

C:\FORMS\FIELD\STRMFLW.FRM
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suile F
Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: £V?-?

Project Name: filCO Date: £/2? /OO Time:

Sampling Personnel: (signature)

Description: PO t - — -SZliL

Vertical
Number

Distance
(ft/X)

Depth Velocity
(ft/s,^)

1.

2.

3.
4.

5.

6.

7.

8.

9.

o.oo O.on
O-10 /•22
2.STO i.&l
2^0

o.&o
l.oo I.Oft

0.6 2.21
6.80

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

/.OC

A 3 ?

Uo
1.10

1.10 o.oo o-on

C:\FORMS\FIELD\STRMFLW.FRM

Segment Flow (ft3/s,j»Vs)

r^.nn

2.70
3.

180

5.30

o-oo

Total Flow: SH-7H



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^^ ESA CONSULTANTS INC.
C. y 2637 Midpoint Drive, Suite F
\^/ Fort Collins, Colorado 80525

(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: T>ft- VO

Project Name: A? >CO

Sampling Personnel: (signature)

Descriotion: 6i, k*i*S <&.+{

Vertical Distance Depth
Number (ft^mf (ft^T

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

o.r>r> fr.no
0. 20 rt.co
G . 2 G £>• ?£>
0.20 n. in
O.2O O.fiO
0.20 o.ao
O. 2.O 0. 9>O
ft. 2O D.7O

O.1O ft.lO

6.20 rt.trt

O.20 O.C.O

6.W n.£0

0. 20 0. ̂ C
&.20 O.VC

&20 O.HO

O 3O O.OO

C:\TOHMS\riliLD\STRM I :I,W.FUM

Date: & J 2 & /OO Time: l?i$
l

lr<\4 ffvna^&fzk+rt Of •{• pond. .14- e-$4 lt+e^~f~..

Velocity
(ft/sjj>/S) Segment Flow (ftVs.^VsT'

Ann 6.AO
0.70 0 0 7-

j.^8 O.22.

I.HO o. 20
0. 7ft O. /6
O.8& G.M
O.^ 6.0*-!
ac<r o.os
O.H1 0.02
O.V2 i^.dC

O-L/O O.d'Z'

O.S{ G.O1-!

O.lg 0.02
/*} /^ ' ^^ ^\ 1
1 -J 1 / *O \^ff , (-*) 1

a w o.o\
O.on n.nn

Tnial Flow: /-O6(<



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1

^^ ESA CONSULTANTS INC.
\. -/• 2637 Midpoint Drive, Suite F

XL/ Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: t?R-\2_

Project Name: $ ICO Date: £>/lklOO Time: /6/&

Sampling Personnel: (signature) <^^**'~^*^£^~—-

Description: ^f< Le>w*£> -f~us>no\L — ^fl\k<Lr-ls<£n<A. £/auJ -ho Pand / f j .

Vertical Distance Depth Velocity
Number (ft/P»y (ft/frr)* (ft/srm7l3) Segment Flow (tf/s,jx&3)

1.

2.

3.

4.

5.

6. _

7.

8. _
9.
10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

n.bo o.oo o.on o.oo
n.nK n.zo 2.c^ 0.06
n.o°i o.so 3.0ft o.nR
O . / 6 o.^o ^.ffC" /o./tf
O.il &.HO 3.9r A 21-
0.11- O.SZ 2.83 OJ1

0,11 D.ZS /.?? O.I2
0.0% 0.^ 1.61 ^.<5S"
O.2S o.on o.oo o.oo

Total Flow: /•£? (

C:\l ;ORMS\Fir : .LO\STH.MI :LW.FRM



= ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970)484-3611 (970)484^118 FAX

I \^/ Fort Collins, Colorado 80525

I FIELD DATA SHEET
STREAM FLOW MEASUREMENT

I
1
1
1
1
1
1
1
1
1
1
1
i
i
i
i

Station Number: t)R- l3

Project Name: j< ICO Date: b/

Sampling Personnel: (signature) ^^SZ^* *v <Ci!> • ~
/ } / J

Description: &•!•, ZeW.5 -fun sifl^ C.KAM »tfe/^ l£lau)

Vertical Distance Depth Velocity
Number (ft/tftf (ft/X>" (ft/sjn/Sj

1. O.OO O.OO O-Oo
2. O.lT- O.2<* fr.&C)
3. O.I6 O-ZO O.rf
4. /?. X? G. SO O.^

5. O. IT- £>. 3^~ 0.76
6. ^?. /^ O- SS~ C>.r^

7. 0./T- <^).V<5 (9-g1/

8. O.IT- &.<£o m$
9 /5. / 6 £?• o 0 /, TI

10. ^?./^ ^.CO /.v9
11. £? , /? ^.^(9 o.^o
12. A/^ ^-3^" aS^
13. 0. 7^~ O.Oo G-OO
14.

15.

16.

17.

18.

19.

20.

C:\I-OP.M.S\ril-.LOVSTRMnA1.'. PRM

iHfao Time: /^S

^ 0^ /g.

Segment Flow^ft3/s)xmV^

D^O

^9 ^n
^9.(9/
O.OH
D.OS-
O.03
n.oh
H.J2
nu

00£-

0.02
0.00

Tr.tal Flnw: O.&9)



I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
1

APPENDIX A3

Chain of Custody Forms



^-A flfpine JlnaCyticaC, Inc. 2si4 N. c<x*e, /*>/««, wrsseo*
Client

E$i?\ Cof\4\i.\ktKfe &c,
Sampler (Signature)

^^b-^^

Sample Identification

~TPr fe *"/ 10

* ^Tfi& &-W-III

-TH6 * m,

TPrb * //3

-7>6 * //4-

T>6 * l)5

TA£ * / l fc

T#6 ^ /I?

Tfl66-* "8, '/? ^

rfl&* izo* izi $8

Project ID

R\CO
Site ID

^kh(^ 25 , Z^OO

Sample
Date

£/%

y*b
^/Z6

6/26

6/^6

6/26

^/z^

^te
6>IZ1

Ay -7 /_.
LV j /*J\L*

9f27,/ 11 1
iiJ f *-Aj/

Relinquished by:

^^•^^^ReSoguiihed by. ^— • ^

Time

IZ40

12^5

MZO

I4ZO

142,5

1445

M4S

14 S5

CB2>5

^025
Date/Time

^6/
Date/Time

Tx
grab

X

X
X

X

X
X

X
/
X

X

pe
Comp Matrix

sw
SVV

5vV

SvV

^V\/

5W

5w

5vV'

5W

5W

Number of
Containers

/

/

/

/

/

/

/

/

£

z

Analysis Requested

?

S

4̂

X

X

X

X
X

vn
£
Qj

X

s
/a

X

X

X

X

X
Received by:

btf
Received by:

-v?
$
X)

r

t

X

X

(406) 449-6282

Chain of Custody

m 2032

Comments
At, CM., Fe, Pb,
Mn, 43 >^-n

V\ //

v\ //

\\ //

\\ //

V\ '/

\v //
Relinquished by:

Relinquished by:

Turnaround
Normal

X

X

X

><
X
K
X

X

X

X
Date/Time

Date/Tinge

&•&•*

/'33'6

Rush

Sample Disposal
Return Dispose"

X
X

x
X

X

X

y
X

X
X

Received by:

Received by Laboratory:

—*-r il /lit
llttitia tfes&laf

** An additional charge will be made for samples disposed of by fitpine Analytical, Inc..



>A flfpine flnatyticalj Inc. 2au N. coo*e, we/ena, MT 59601
Client

&$fr Coji^alte^ X"c.,
Sampler (Signature)

i^z.fr
Sample Identification

rrt6S# izz, /Z3

T>6S* fZ/t, /2-5

Tft65^ IZ<0> IZJ

TV* 6 ̂  12%

Tfi6 * 127

T46 * /3£>

TYK7 # /3J

TrtG* J3Z

r*6 =* /33
-Trt-6^ /34

Project ID

R\c:o
Site ID

TufVc z-6, z^co
Sample

Date

6/2?

^/27

6/tf

fr/17

(ill?

(pl&

(sin
&/Z?

(,12?

te?
Relinquished by:

<^oL/-y? ^"" -^£r=—
/S1 *̂-- O • f~4f

RelincjuisJ^d by: \, /

Time

<m.sr
/o$o
1025

MS

I-2A5

\l$e>

a^G

\4oo

13 5&

(44 5

/425
Date/Time

6/^/

Date/Time

Ty
grab

X

X

X
X

X

X
X
X

X

X

pe
Comp Matrix

SvV

^w
^w

gvV

5W

SV

$w/

^VN/

^W

sw

Number of
Containers

1

z
z
\

1
1
1

1
1
1

Analysis Requested

*£
a"
<3C
'C
r̂

X

y
X

*

X

X

X)
J
1
\p
\ft
A

x
X

X

X

X

X-
Received by:

d?
Received by:

^

*

^

P

X

(406) 449-6202

Chain of Custody

N£ 2031

Comments

;̂C«., Ffe, Fb,

Mn> A<{)'Z«

v> //'

\^ It

\\ //

\\ //

\\ //

\\ //

Relinquished by:

Relinquished by:

Turnaround
Normal

X

X

X

X
X
X

X

X

X

X
Date/Time

Date/Time^

^P
11%

Rush

Sample Disposal
Return Dispose"

y
y
X
y
X

X
X

X

X

X
Received by:

Received by Laboratory:

•-7/> // /7- .*
JStiVAff t/rts/J M

** An additional charge will be made for samples disposed of by Afpine£.na(yl\ca(, Inc..



J? [pine InC. 2814 N. Cooke, Helena, MT 59601 (406) 449-6282

Client

ampler (Signature)

Sample Identification

Project ID

"Rico
Site IO

Sample
Date Time

Type
grab Comp Matrix

Number of
Containers

Analys s Requested

8 V}

Q)

r-

Chain of Custody

N9 2030

Comments
Turnaround
Normal Rush

Sample Disposal
Return Dispose"

/00 X X Mn, AS, Zn X

0*30 X X \\ X X

0135 X X X X

;c?3 y SW y \\

/o&s 5VV // X X

/V6 16 \O Y X

/J35 X X \\ X X

TA6 1135 6VV X \\

77* 6 / / t5 X
sW X

Relinquished by: Date/Time Received by: Relinquished by: Date/Time Received by

Relin^uishej/'by: / >/ Date/Time Received by: Relinquished by: Received by Laboratory

** An additional charge will be made for samples disposed of by Jlfpine jtna(ytica(, Inc..
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APPENDIX B

Analytical Report Package



Analysis Results

APPENDIX Bl



J k flCpine'JLnaCyticaf, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

I
_ Case Narrative

I On June 29, 2000, thirty samples from a project identified as "RICO" were received by our
laboratory for analysis. The chain of custody indicated that the water samples were to be
analyzed for Hardness, Total Dissolved Solids (TDS), Total Suspended Solids, Dissolved Metals,

I and Trace Metals. The samples were received cool, intact and delivered by UPS.

_ Results are summarized on the following page.

Should you have any questions regarding this analysis feel free to give us a call at 449-6282.

| We appreciate the fact that you have chosen us as your analytical lab.

• Sincerely yours,

| <^
™ Harry Howell

•

Laboratory Manager fRPV'^TTT^J^r^^Hj x/g

AUG 1 8 2000

BY:I

I

I

I

I

I

I
• Page 1 of 45 ^T.



n naCyticaC, Inc.
2814 N. Cooke Street, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.
Project ID: RICO

Site ID: JUNE 28, 2000
Date Sampled: 26,27-Jun-OO
Date Received: 29-Jun-OO

Chain of Custody #: 2030 & 2031

Water Analysis
Units

Hardness
Total Dissolved Solids (IDS)
Total Suspended Solids (TSS)

Dissolved Metals
Units

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Total Recoverable Metals
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

TAG#100

—
—
...

ug/L
—
—
—
—
—
—
—

8.6
<10
450
<0.5
2070
0.05
1530

TAG#
101

—
—
—

ug/L
5.9
<10
<20
<0.5
1970
0.05
1410

—
—
—
—
—
—
...

TAG#
102

793
1070
5.0

ug/L
—
—
—
—
—
—
—

—
—
—
—
—
—
—

TAG#
103

—
—

—

ug/L
—
—
—
—
—
—
—

0.13
<10

4690
0.60
1220
0.09
270

TAG#
104

—
—
—

ug/L
0.11
<10

3880
0.50
1200
<0.02

90

—
—
—
—
—
—
—

TAG#
105

1189
1660
26

ug/L
—
—
—
—
—
—
—

—
—
—
—
—
—
—

TAG#
106

—
—
—

ug/L
—
—
—
—
—
—
—

6.8
<10
580
<0.5
2670
0.04
2170

TAG#
107

—
—
—

ug/L
6.3
<10
<20
<0.5
2550
0.05
1790

—
—
—
—
—
—
—

TAG#
108

701
962
2.0

ug/L
—
—
—
—
—
—
—

—
—
—
—
—
—
...

TAG#
109

—
—
—

ug/L
—
—
—
—
—
—
—

12
<10
960
<0.5
5160
0.09
2420

TAG#
122,
123

120
178
1.0

ug/L
0.20
30

<20
0.70
163
0.08
<10

—
—
—
—
—
—

—

TAG#
124,
125

102
146
1.0

ug/L
0.15
<10
<20
<0.5
12

<0.02
20

—
—
—
—
—
—
—

TAG#
126,
127

<1
24
1.0

ug/L
0.14
<10
<20
0.5
<5

<0.02
<10

—
—
—
—
—
—
...

TAG#
128

...
—
—

ug/L
—
—
—
—
—
—
—

0.13
10

<20
0.60
<5

<0.02
20

TAG#
129

90
127
7.0

ug/L
—
—
—
—
—
—
—

—
.„
—
—
—
—
—
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ne flnaCyticat, Inc.
2814 N. Cooke Street, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.
Project ID: RICO

Site ID: JUNE 28, 2000
Date Sampled: 26,27-Jun-OO
Date Received: 29-Jun-OO

Chain of Custody #: 2031 & 2032

Water Analysis
Units

Hardness
Total Dissolved Solids (IDS)
Total Suspended Solids (TSS)

Dissolved Metals
Units

Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Total Recoverable Metals
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

TAG#130

—
—
—

ug/L
4.1
20
60

0.90
230

<0.02
380

—
—
—
—
—
—
—

TAG#
131

116
108
1.0

ug/L
—
—
—
—
—
—
—

—
—
—
—
—
—
—

TAG#
132

—
—
—

ug/L
1.4
10

<20
3.2
9.6

O.02
770

—
—
—
...
—
—
—

TAG#
133

2149
7089
6.0

ug/L
—
—
—
—
—
—
—

—
—
—
—
—
—
—

TAG#134

—
—
—

ug/L
7000
5200

844,000
505

149,000
1.4

230,000

—
—
—
—
—
—
—

TAG#
110

—
—
—

ug/L
10

<10
<20
<0.5
4840
0.06
1970

—
—
—

—
—
—
—

TAG#
111

733
1155
4.0

ug/L
—

—
—
—
—
—

—
—
—
—
—
—
—

TAG#
112

—
—
—

ug/L
—
—
—
—
—
—
—

14
40
210
0.80
2700
0.02
2780

TAG#
113

—
—
—

ug/L
10

<10
<20
<0.5
2650
<0.02
2620

—
—
—
—
—
—
—

TAG#
114

12
974
3.0

_ug/L
—
—
—
—
—
—
—

—
—
—
—
—
—
—

TAG#
115

—
—
—

ug/L
—
—
—
—
—
—
—

15
100

3210
1.6

2730
<0.02
3670

TAG#
116

—
—
—

ug/L
18
30

350
<0.5
2660
<0.02
3600

—
—
—
—
—
—

—

TAG#
117

689
955
14

ug/L

—
—
—
—
—
—

—
—
—
—
—
—

—

TAG#
118,
119

148
188
<1

ug/L
0.70
<10
<20
<0.5
443

<0.02
160

—
—
—
—
—
—
—

TAG#
120,
121

150
200
2.0

ug/L
0.80
<10
<20
<0.5
446

<0.02
190

—
—
—
—
—
—

—
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

flfpine flnafyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

TOTAL RECOVERABLE METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#100
RICO Chain of Custody No.: 2030
JUNE 28, 200

7G291 Date / Time Sampled: 26-Juri-OO @ 09:30
Water Date / Time Received: 29-Juri-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 8.6 0.02 EPA 7131
Copper, ug/L ND 10 EPA6010
Iron, ug/L 450 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 2070 5 EPA 6010
Silver, ug/L 0.05 0.02 EPA 7761
Zinc, ug/L 1530 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

<^*£-^
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

JLCpine JfrnaCyticaC, Inc.
2814 N. Coofce, Helena, MT 59601

DISSOLVED METALS

ESA Consultants, Inc. Date Reported:

TAG#101
RICO Chain of Custody No.:
JUNE 28, 200

7G292 Date / Time Sampled:
Water Date /Time Received:

Practical
Analytical Quantitation

Result Limit (PQL)

Cadmium, ug/L 5.9 0.02
Copper, ug/L ND 10
Iron, ug/L ND 20
Lead, ug/L ND 0.5
Manganese, ug/L 1970 5
Silver, ug/L 0.05 0.02
Zinc, ug/L 1410 10

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

Page 5 of 45

(406)449-6282

26-Jul-OO

2030

26-Jun-OO @ 09:30
29-Jun-00@ 13:30

Method

EPA 71 31
EPA 6010
EPA 7381
EPA 7421
EPA 6010
EPA 7761
EPA 6010

< • ? :
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flfpineflnatyticaf, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Client: ESA Consultants, Inc.

Sample ID: TAG#102
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody #: 2030

Laboratory ID: 7G293

Condition: Intact

Date / Time Sampled: 26-Jun-OO @ 09:35

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

793
1070
5.0

12-Jul-00@10:15
05-Jul-OO @ 14:30
05-Jul-OO @ 14:00

EPA 6010
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:
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nafyticat, Inc.
2814 N. Cooke, Helena, MT 59601

TOTAL RECOVERABLE METALS

(406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#103
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody No.: 2030

Laboratory ID:
Sample Matrix:

7G294
Water

Date / Time Sampled: 26-Jun-OO @ 10:05
Date / Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result

Practical
Quantitation
Limit (PQL) Method

Cadmium, ug/L
Copper, ug/L
Iron, ug/L
Lead, ug/L
Manganese, ug/L
Silver, ug/L
Zinc, ug/L

0.13
ND

4690
0.60
1220
0.09
270

0.02
10
20
0.5
5

0.02
10

EEPA7131
[EPA 6010
EEPA 7381
EEPA 7421
EPA 6010
EEPA 7761
EEPA6010

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by:
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n

Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

JLtpine fl.natytica[, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#104
RICO Chain of Custody No.: 2030
JUNE 28, 200

7G295 Date / Time Sampled: 26-Jun-OO @ 10:05
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 0.11 0.02 EEPA7131
Copper, ug/L ND 10 EEPA6010
Iron, ug/L 3880 20 EEPA 7381
Lead, ug/L 0.50 0.5 EEPA 7421
Manganese, ug/L 1200 5 EEPA 6010
Silver, ug/L ND 0.02 EEPA 7761
Zinc, ug/L 90 10 EEPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

x4> ^-"
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Jfrfyine flnatyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#105
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody #: 2030

Laboratory ID: 7G296

Condition: Intact

Date /Time Sampled: 26-Jun-OO @ 10:10

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

1189
1660
26

12-Jul-00@ 10:15
05-Jul-00@ 14:30
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 9 of 45
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Mpine flnatyticai, Inc.
2814 N. Cooke, Helena, MT 59601

TOTAL RECOVERABLE METALS

(406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#106
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody No.: 2030

Laboratory ID:
Sample Matrix:

7G297
Water

Date / Time Sampled: 26-Juri-OO @ 11:35
Date / Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result

Practical
Quantitation
Limit (PQL) Method

Cadmium, ug/L
Copper, ug/L
Iron, ug/L
Lead, ug/L
Manganese, ug/L
Silver, ug/L
Zinc, ug/L

6.8
ND
580
ND

2670
0.04
2170

0.02
10
20
0.5
5

0.02
10

EPA 7131
EPA 6010
EPA 7381
EPA 7421
EPA 6010
EPA 7761
EPA 6010

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by:
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

jttpine flnatyticaf, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#107
RICO Chain of Custody No.: 2030
JUNE 28, 200

7G298 Date /Time Sampled: 26-Jun-OO @ 11:35
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 6.3 0.02 EPA 71 31
Copper, ug/L ND 10 EPA 6010
Iron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 2550 5 EPA 6010
Silver, ug/L 0.05 0.02 EPA 7761
Zinc, ug/L 1790 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

•=%-
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JL [pine JL natyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#108
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody #: 2030

Laboratory ID: 7G299

Condition: Intact

Date /Time Sampled: 26-Jun-OO @ 11:45

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result
Method

Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

701
962
2.0

12-Jul-00@ 10:15 EPA 130.2
05-Jul-OO @ 14:30 EPA 160.1
05-Jul-OO @ 14:00 EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 12 of 45



1
fltpine flnafyticaC, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6282

1
I

TOTAL RECOVERABLE METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-OO

I

I

I

I

|

1

1

1

1

1

1

1

1

Sample ID: TAG#109
Project ID: RICO Chain of Custody No.: 2030

Site ID: JUNE 28, 200

Laboratory ID: 7G300 Date / Time Sampled: 26-Jun-OO @ 12:40
Sample Matrix: Water Date / Time Received: 29-Jun-OO @ 13:30

Practical

Analytical Quantitation

Parameter Result Limit (PQL) Method

Cadmium, ug/L 12 0.02 EPA7131
Copper, ug/L ND 10 EPA 6010
Iron, ug/L 960 20 EEPA 7381
Lead, ug/L ND 0.5 EEPA 7421
Manganese, ug/L 5160 5 EEPA 6010
Silver, ug/L 0.09 0.02 EEPA 7761
Zinc, ug/L 2420 10 EEPA 6010

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: *̂»—""
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fltpine flnatyticat, Inc.
2874 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#122, 123
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody #: 2031

Laboratory ID: 7G301

Condition: Intact

Date / Time Sampled: 27-Jun-OO @ 09:25

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/ Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

120
178
1.0

12-Jul-00@ 10:15
05-Jul-00@ 14:30
05-Jul-00@ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 14 of 45
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

J^LCpine J?Lna(yticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#122, 123
RICO Chain of Custody No.: 2031
JUNE 28, 200

7G301 Date / Time Sampled: 27-Jun-OO @ 09:25
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 0.20 0.02 EEPA7131
Copper, ug/L 30 10 EEPA6010
Iron, ug/L ND 20 EEPA7381
Lead, ug/L 0.70 0.5 E':PA7421
Manganese, ug/L 163 5 EIPA6010
Silver, ug/L 0.08 0.02 E:PA 7761
Zinc, ug/L ND 10 EIPA6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

Page 15 of 45 _f \\
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fltpine Jft.na[ytica[, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#124, 125
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody #: 2031

Laboratory ID: 7G302

Condition: Intact

Date /Time Sampled: 27-Jun-OO @ 10:25

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

102
146
1.0

12-Jul-00@10:15
05-Jul-00@ 14:30
05-Jul-00@ 14:00

EPA 6010
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

JLfpine JLnafyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#124, 125
RICO Chain of Custody No.: 2031
JUNE 28, 200

7G302 Date / Time Sampled: 27-Jun-OO @ 1 0:25
Water Date /Time Received: 29-Jun-OO @ 13:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 0.15 0.02 EPA 71 31
Copper, ug/L ND 10 EPA 6010
Iron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 12 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 20 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

^^
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fltpine flnaCyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#126, 127
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody*: 2031

Laboratory ID: 7G303

Condition: Intact

Date / Time Sampled: 27-Jun-OO @ 12:45

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

<1
24
1.0

12-Jul-00@10:15
05-Jul-OO @ 14:30
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

fllpine Analytical, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#126, 127
RICO Chain of Custody No.: 2031
JUNE 28, 200

7G303 Date / Time Sampled: 27-Jun-OO @ 12:45
Water Date / Time Received: 29-Jun-OO @ 13:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 0.14 0.02 EEPA 7131
Copper, ug/L ND 10 EEPA6010
Iron, ug/L ND 20 EEPA 7381
Lead, ug/L ND 0.5 EEPA 7421
Manganese, ug/L ND 5 EEPA 6010
Silver, ug/L ND 0.02 EEPA 7761
Zinc, ug/L ND 10 EEPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

Page 19 of 45 r
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

flfpine JlnaCyticat, Inc.
2814 N. Cooke, Helena, MT 59601

TOTAL RECOVERABLE METALS

ESA Consultants, Inc. Date Reported:

TAG#128
RICO Chain of Custody No.:
JUNE 28, 200

7G304 Date / Time Sampled:
Water Date / Time Received:

Practical
Analytical Quantitation

Result Limit (PQL)

Cadmium, ug/L 0.13 0.02
Copper, ug/L 10 10
Iron, ug/L ND . 20
Lead, ug/L 0.60 0.5
Manganese, ug/L ND 5
Silver, ug/L ND 0.02
Zinc, ug/L 20 10

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

Page 20 of 45

(406)449-6282

26-Jul-OO

2031

27-Jun-00@ 12:45
29-Jun-00@ 13:30

Method

EPA 71 31
EPA 6010
EPA 7381
EPA 7421
EPA 6010
EPA 7761
EPA 60 10
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Jfrtpine flnaCyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#129
Project ID: RICO

Site ID: JUNE 28, 200

Date Reported: 26-Jul-OO

Chain of Custody*: 2031

Laboratory ID: 7G305

Condition: Intact

Date / Time Sampled: 27-Jun-OO @ 12:50

Date / Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

90
127
7.0

12-Jul-00@10:15
05-Jul-OO @ 14:30
05-Jul-00@ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 21 of 45
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

fltpine JfrnafyticaC, Inc.
2814 N. Coo/re, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#130
RICO Chain of Custody No.: 2031
JUNE 28, 2000

7G306 Date /Time Sampled: 27-Jun-OO @ 12:50
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 4.1 0.02 EPA7131
Copper, ug/L 20 10 EPA 6010
Iron, ug/L 60 20 EPA 7381
Lead, ug/L 0.90 0.5 EPA 7421
Manganese, ug/L 230 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 380 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

Page 22 of 45 ^
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fltpine flnaCyticaf, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#131
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody*: 2031

Laboratory ID: 7G307

Condition: Intact

Date /Time Sampled: 27-Jun-OO @ 14:00

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result
Method

Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

116
108
1.0

31 -Aug-00@ 13:03 EPA 130.2
31 -Aug-00@ 16:00 EPA 160.1
05-Jul-OO @ 14:00 EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 23 of 45
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

j4.(pine flnaCyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#132
RICO Chain of Custody No.: 2031
JUNE 28, 2000

7G308 Date / Time Sampled: 27-Jun-OO @ 13:50
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 1.4 0.02 EPA 6010
Copper, ug/L 10 10 EPA 60 10
Iron, ug/L ND 20 EPA 6010
Lead, ug/L 3.2 0.5 EPA 7421
Manganese, ug/L 9.6 5 EPA 6010
Silver, ug/L ND 0.02 E:.PA7761
Zinc, ug/L 770 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

^*-^-
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fltpine flnaCyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#133
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody #: 2031

Laboratory ID: 7G309

Condition: Intact

Date / Time Sampled: 27-Jun-OO @ 14:45

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

2149
7089
6.0

12-Jul-00@10:15
05-Jul-00@ 14:30
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 25 of 45
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

J4.fpine flnaCyticaf, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#134
RICO Chain of Custody No.: 2031
JUNE 28, 2000

7G310 Date / Time Sampled: 27-Jun-OO @ 14:25
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 7000 0.02 EPA 71 31
Copper, ug/L 5200 10 EPA 6010
Iron, ug/L 844,000 20 EPA 7381
Lead, ug/L 505 0.5 EPA 7421
Manganese, ug/L 149,000 5 EPA 6010
Silver, ug/L 1.4 0.02 EPA 7761
Zinc, ug/L 230,000 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

^
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flfpine flnatyticaf, Inc.
2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS

(406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#110
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody No.: 2032

Laboratory ID: 7G311 Date /Time Sampled: 26-Jun-OO @ 12:40
Sample Matrix: Water Date /Time Received: 29-Jun-OO @ 13:30

Parameter

Cadmium, ug/L
Copper, ug/L
Iron, ug/L
Lead, ug/L
Manganese, ug/L
Silver, ug/L
Zinc, ug/L

Analytical
Result

10
ND
ND
ND

4840
0.06
1970

Practical
Quantitation
Limit (PQL)

0.02
10
20
0.5
5

0.02
10

Method

EPA 71 31
EPA 6010
EPA 7381
EPA 7421
EPA 6010
EPA 7761
EPA 6010

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by:

Page 27 of 45
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flfpine flnaCyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#111
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody #: 2032

Laboratory ID: 7G312

Condition: Intact

Date / Time Sampled: 26-Jun-OO @ 12:45

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

733
1155
4.0

12-Jul-00@10:15
05-Jul-OO @ 14:30
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 28 of 45
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fltpine flnaCyticaf, Inc.
2814 N. Cooke, Helena, MT 59601

TOTAL RECOVERABLE METALS

(406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#112
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody No.: 2032

Laboratory ID: 7G313 Date / Time Sampled: 26-Jun-OO @ 14:20
Sample Matrix: Water Date / Time Received: 29-Jun-OO @ 13:30

Parameter

Cadmium, ug/L
Copper, ug/L
Iron, ug/L
Lead, ug/L
Manganese, ug/L
Silver, ug/L
Zinc, ug/L

Analytical
Result

14
40
210
0.80
2700
0.02
2780

Practical
Quantitation
Limit (PQL)

0.02
10
20
0.5
5

0.02
10

Method

EEPA7131
EEPA6010
EEPA 7381
EEPA 7421
EEPA 6010
[EPA 7761
EEPA 60 10

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by:
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

JlCpine JLnaCyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#113
RICO Chain of Custody No.: 2032
JUNE 28, 2000

7G314 Date /Time Sampled: 26-Jun-OO @ 14:20
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 10 0.02 EPA 7131
Copper, ug/L ND 10 EPA 6010
Iron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 2650 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 2620 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

&^
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fltpine flnafyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#114
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody #: 2032

Laboratory ID: 7G315

Condition: Intact

Date /Time Sampled: 26-Jun-OO @ 14:25

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

12
974
3.0

12-Jul-00@10:15
05-Jul-OO @ 14:30
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 31 of 45
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

fltpine flnafyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

TOTAL RECOVERABLE METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#115
RICO Chain of Custody No.: 2032
JUNE 28, 2000

7G316 Date / Time Sampled: 26-Jun-OO @ 14:45
Water Date / Time Received: 29-Jun-OO @ 13:30

Practical
Analytical Quantitation

Result Limit (PQL) Method

Cadmium, ug/L 15 0.02 EPA 71 31
Copper, ug/L 100 10 EPA 6010
Iron, ug/L 3210 20 EPA 7381
Lead, ug/L 1.6 0.5 EPA 7421
Manganese, ug/L 2730 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 3670 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

Page 32 of 45 ^.
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

Alpine J?Lnalytica[, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

TAG#116
RICO Chain of Custody No.: 2032
JUNE 28, 2000

7G317 Date / Time Sampled: 26-Jun-OO @ 14:45
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitr.tion

Result Limit (PQL) Method

Cadmium, ug/L 18 0.02 EPA 7131
Copper, ug/L 30 10 EPA 6010
Iron, ug/L 350 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 2660 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 3600 10 EPA 6010

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

Ofe"
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ne flnafyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, inc.

Sample ID: TAG#117
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody #: 2032

Laboratory ID: 7G318

Condition: Intact

Date /Time Sampled: 26-Jun-OO @ 14:55

Date / Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

689
955
14

12-Jul-00@10:15
05-Jjl-OO @ 14:30
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 34 of 45
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fltpine flnafyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#118, 119
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody #: 2032

Laboratory ID: 7G319

Condition: Intact

Date / Time Sampled: 27-Jun-OO @ 08:25

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

148
188
<1

12-Jul-00@ 10:15
31 -Aug-00@ 16:00
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:

Page 35 of 45
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Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

JLtpine J?LnaCytica[, Inc.
2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS

ESA Consultants, Inc. Date Reported:

TAG#118,119
RICO Chain of Custody No.:
JUNE 28, 2000

7G31 9 Date / Time Sampled:
Water Date / Time Received:

Practical
Analytical Quantitation

Result Limit (PQL)

Cadmium, ug/L 0.70 0.02
Copper, ug/L ND 10
Iron, ug/L ND 20
Lead, ug/L ND 0.5
Manganese, ug/L 443 5
Silver, ug/L ND 0.02
Zinc, ug/L 160 10

Comments:

References:

SW-846, USEPA,

Reviewed by:

3rd. Edition.

^

Page 36 of 45

(406)449-6282

26-Jul-OO

2032

27-Jun-OO @ 08:25
29-Jun-00@ 13:30

Method

EPA 71 31
EPA 6010
EPA 7381
EPA 7421
EPA 6010
EPA 7761
EPA 6010

/T
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flCpine flnatyticat, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: Tag#120, 121
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Chain of Custody #: 2032

Laboratory ID: 7G320

Condition: Intact

Date / Time Sampled: 27-Jun-OO @ 08:25

Date /Time Received: 29-Jun-OO @ 13:30

Parameter
Analytical

Result Date/Time Analyzed
Method

Reference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

150
200
2.0

12-Jul-00@10:15
31-Aug-00@ 16:00
05-Jul-OO @ 14:00

EPA 130.2
EPA 160.1
EPA 160.2

References:

EPA-Mefhoc/s for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed

Page 37 of 45



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

n

Client:

Sample ID:
Project ID:

Site ID:

Laboratory ID:
Sample Matrix:

Parameter

JLfpine finaiyticai, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

ESA Consultants, Inc. Date Reported: 26-Jul-OO

Tag#120, 121
RICO Chain of Custody No.: 2032
JUNE 28, 2000

7G320 Date /Time Sampled: 27-Jun-OO @ 08:25
Water Date / Time Received: 29-Jun-OO @ 1 3:30

Practical
Analytical Quantitation

Result Limit (FQL) Method

Cadmium, ug/L 0.80 0.02 EPA 7131
Copper, ug/L ND 10 EPA 6010
Iron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 446 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 190 10 EPA 6010

Comments:

References:

SW-846. USEPA,

Reviewed by:

3rd. Edition.

^^
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APPENDIX B2

Laboratory Quality Control Results
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J~\ j4.[pine JLnatyticat, Inc.
mjBfj^ 2814 N. Cooke, Helena, NIT 59601

METALS
Quality Control Sample

Client: ESA Consultants, Inc. Date Reported:

Sample ID: Quality Control Sample
Project ID: RICO

Site ID: JUNE 28, 2000

Laboratory ID: QC
Sample Matrix: Water

Analytical TRUE
Parameter Result Value

Cadmium, ug/L 0.005 0.005
Copper, ug/L 0.31 0.30

Iron, ug/L 0.33 0.33
Lead, ug/L 13.2 12.5

Manganese, ug/L 2.3 2.1
Silver, ug/L 0.78 0.8Q
Zinc, ug/L 1.6 1.6

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: /Hc>'-

Page 40 of 45

(406)449-6282

26-Jul-OO

Range

0.004 - 0.006
0.27-0.34
0.29-0.38
11.5-13.5

1.9-2.3
0.70-0.90

1.4-1.8



I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

fltpine flnafyticaC, Inc.
2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS
Duplicate analysis

(406)449-6282

Client: ESA Consultants, Inc.

Sample ID: TAG#101 -Duplicate
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Laboratory ID:
Sample Matrix:

7G292-DUP
Water

Parameter
Analytical

Result
Duplicate

Result

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by:

Page 41 of 45

Difference

Cadmium, ug/L
Copper, ug/L

Iron, ug/L
Lead, ug/L

Manganese, ug/L
Silver, ug/L
Zinc, ug/L

6.5
<10
<20
<0.5
1970
0.06
1410

6.7
<10
<20
<0.5
1950
0.06
1420

-3.1%
NA
NA
NA

1.0%
0.0%
-0.7%
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J\ Jfttpine flnaCyticaC, Inc.
jjj^g^ 2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS
Duplicate analysis

Client: ESA Consultants, Inc. Date Reported:

Sample ID: TAG#126, 127 -Duplicate
Project ID: RICO

Site ID: JUNE 28, 2000

Laboratory ID: 7G303-DUP
Sample Matrix: Water

Analytical Duplicate
Parameter Result Result

Cadmium, ug/L 0.14 0.13
Copper, ug/L <10 <10

Iron, ug/L <20 <20
Lead, ug/L <0.5 <0.5

Manganese, ug/L <5 <5
Silver, ug/L 0.14 0.15
Zinc, ug/L <10 <10

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: -̂\̂

Page 42 of 45

(406)449-6282

26-Jul-OO

%
Difference

7.1%
NA
NA
NA
NA

-7.1%
NA



flCpine flnaCyticaC, Inc.

I
I
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Client: ESA

2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS
Duplicate analysis

Consultants, Inc. Date Reported:

(406)449-6282

26-Jul-OO •

sample ID: TAG#118, 119 -Duplicate
Project ID: RICO

Site ID: JUNE 28, 2000

Laboratory ID: 7G319-DUP
Sample Matrix: Water

Parameter

Cadmium, ug/L
Copper, ug/L

Iron, ug/L
Lead, ug/L

Manganese, ug/L
Silver, ug/L
Zinc, ug/L

Analytical Duplicate
Result Result

0.70 0.60
<10 <10
<20 <20
<0.5 <0.5
443 431

<0.02 <0.02
160 190

Difference

14%
NA
NA
NA

2.7%
NA

-19%

Comments:

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by:

Page 43 of 45
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flCpine flnaCyticat, Inc.
2814 N. Cooke Street, Helena, MT 59601

Quality Control Sample

(406)449-6282

Client: ESA Consultants, Inc.

Sample ID: QUALITY CONTROL SAMPLE
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Laboratory ID: QC samples

Condition: Intact

Parameter

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

Analytical
Result

57
704
266

True
Value

59
700
250

Range

52-66
630 - 770
225 - 275

Method
Reference

EPA 130.2
EPA 160.1
EPA 160.2

Comments:

References:

Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983.

Analyzed by:
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JLtpine JfrnaCyticaC, Inc.
2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc.

Sample ID: DUPLICATE
Project ID: RICO

Site ID: JUNE 28, 2000

Date Reported: 26-Jul-OO

Laboratory ID: DUP
Condition: Intact

Parameter
Analytical

Result
Duplicate

Result
%

Difference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

994
2577

26

984
2644

26

1%
3%
0%

References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by:
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TABLE B3

Field Quality Control Sample Results

Parameter || Units DR-7
DR-7

Field Duplicate Duplicate RPD <" | Field Blank

General Parameters

Hardness

Total Dissolved Solids

Total Suspended Solids

mg/L as CaCO3

mg/L as TDS

mg/L as TSS

148

188

<1.0

Dissolved Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

^ig(L as Cd

/^g/L as Cu

. ^g/L as Fe

Mg/L as Pb

/ug/L as Mn

,ug/L as Ag

A<g/L as Zn

0.70

<10

<20

<0.5

443

<0.02

160

150

200

2.0

1.3

6.2

—

<1

24

1.0

0.80

<10

<20

<0.5

446

<0.02

190

13.3

—

...

—

0.7

—

17.1

0.14

<10

<20

<0.5

<5.0

<0.02

<10

Total Recoverable Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

jug/L as Cd

Mg/L as Cu

;ug/L as Fe

/ug/L as Pb

/^g/L as Mn

Mg/L as Ag

,ug/L as Zn

0.13

10

<20

0.60

<5.0

<0.02

20

(1) Relative Percent Difference. Control Limit, RPD <= 20
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UPPER DOLORES RIVER AND SILVER CREEK BASIN
WATER QUALITY MONITORING SUMMARY

RICO, COLORADO

Analysis results from samples collected in the Silver Creek Basin on October 25, 1999, are
provided in Table Cl. Results are presented with Colorado stream standards for Silver Creek
below the Town of Rico's water supply intake (Segment 9). For hardness based standards, a
hardness value of 135 mg/L as CaCO3 was used to calculate standard values. This hardness value
was measured in sample SC-3 collected from Silver Creek below the Elaine adit discharge.

TABLE Cl

Silver Creek Basin Analysis Results

Parameter Units Standard (1)

SC-1

Silver Ck above
Elaine Adit

SC-2

Elaine Adit

SC-3

Silver Ck below
Elaine Adit

Field Parameters

Flow

pH

Temperature

Conductivity

Alkalinity

gpm

s.u.

°C

Hmhos/cm

mg/L as CaC03

6.5 - 9.0 7.69

5.0

239

96

1.4

2.22

2.6

6,890

<10

7.66

3.8

274

77

General Parameters

Hardness

Total Dissolved Solids

Total Suspended Solids

mg/L as CaCO3

mg/L as TDS

mg/L as TSS

100

112

<1.0

2,025

11,400

18

135

147

9.0

Dissolved Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

Mg/L as Cd

Mg/L as Cu

Mg/L as Fe

Mg/L as Pb

Mg/L as Mn

Mg/L as Ag

Mg/L as Zn

13.8/5.0

23.5/15.3

71.000

156/5.95

/1, 000

3.41/0.54

71,100

0.23

<10

75

1.5

34

0.07

1,480

2,000

50,000

1,500,000

99

115,000

1.5

489,000

17

<10

1,000

<0.5

600

0.08

3,250

(1) acute/chronic - Colorado stream standards (dissolved metals) for Silver Creek below the Town of Rico's water
supply intake (Segment 9). The hardness value measured at the downstream sampling site SC-3 (135 mg/L as CaCO3)
was used for hardness based standards.

At SC-2, flow from the Elaine adit was measured at 1.4 gallons per minute (Figure 3).
The discharge was very acidic with a pH of 2.22 and contained high concentrations of total
dissolved solids (11,400 mg/L) and dissolved metals (Table Cl).



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Comparison of the Silver Creek results at SC-3 with stream standards indicates that the
concentration of dissolved cadmium exceeds the acute standard of 13.8 mg/L. In addition, the
concentration of dissolved zinc in the grab sample is higher than the chronic standard of 1,100
mg/L. These concentrations of cadmium and zinc, along with the measured concentrations of
dissolved iron and manganese, were significantly higher than the range of concentrations
measured during VCUP monitoring. During the VCUP monitoring program, measured
concentrations of dissolved cadmium and zinc did not exceed acute or chronic standard values at
site SC-3. The Blaine adit discharge (SC-2) and Silver Creek flows upstream of the adit (SC-1)
were not measured or sampled during VCUP monitoring, so the reason for the change in Silver
Creek water quality below the adit is not known.

Samples from the Upper Dolores River Basin were collected on October 24, 1999.
Dolores River sample results are presented in Table C2 with stream standards for Section 3. For
hardness based standards, a hardness value of 283 mg/L as CaCO3 was used to calculate standard
values. This hardness value was measured in sample DR-7, the Dolores River below the St. Louis
tunnel settling pond system. Comparison of the Dolores River results at DR-7 with stream
standards indicates that the measured concentrations of dissolved metals do not exceed standard
values. These results are consistent with VCUP monitoring results from the Dolores River further
downstream.
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TABLE C2

Upper Dolores River Analysis Results

Parameter Units Standard ("

DR-1

Dolores River
above Ponds

DR-2

Dolores River
above Outfall

DR-7

Dolores River
below Ponds

Field Parameters

PH

Temperature

Conductivity

Alkalinity

S.u.

°C

Hmhos/cm

mg/L as CaC03

6.5 - 9.0 8.20

8.4

274

82

7.86

5.1

407

92

6.48

2.5

516

114

General Parameters

Hardness

Total Dissolved Solids

Total Suspended Solids

mg/L as CaCO3

mg/L as TDS

mg/L as TSS

144

154

<1.0

181

214

<1.0

283

314

<1.0

Dissolved Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

Aig/L as Cd

Mg/L as Cu

Mg/L as Fe

/ug/L as Pb

Mg/L as Mn

Mg/L as Ag

Mg/L as Zn

31.9/2.57

47.3/28.8

/1, 000

514/17.0

/1 ,000

12.2/1.92

283/256

0.26

<10

<20

0.90

100

0.30

<10

0.41

<10

54

0.80

400

0.39

<10

2.2

<10

115

1.0

500

0.83

130

(1) acute/chronic - Colorado stream standards (dissolved metals) for the Dolores River Segment 3. The hardness value
measured at the downstream sampling site DR-7 (283 mg/L as CaCO^ was used for hardness based standards.

Sample results from the St. Louis tunnel settling pond system are presented in Table C3
with the 30-day average effluent limitations for OutfalJ 002 (CDPS Permit Number CO-0029793,
expired January 31, 1999). Samples were collected at the tunnel discharge (Figure 4), Pond 18
discharge (Figure 5), Pond 11 discharge, and Outfall 002 (Figure 7). Comparison of the total
recoverable trace metal results from Outfall 002 with the effluent limitations indicates that
concentrations of cadmium, silver, and zinc were greater than 30-day average effluent limitation
values. Additional comparison indicates that total recoverable concentrations of cadmium, silver,
and zinc in the Pond 18, Pond 11, and St. Louis tunnel discharges were also greater than effluent
limitation values.
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TABLE C3

St. Louis Tunnel Settling Pond System Analysis Results

Parameter Units
Effluent

Limitation (1>

DR-3

Tunnel
Discharge

DR^I

Pond 18
Discharge

DR-5

Pond 11
Discharge

DR-6

Outfall
002

Field Parameters

pH

Temperature

Conductivity

Alkalinity

s.u.

°C

H mhos/cm

mg/L as CaCO3

6.5 - 9.0 7.04

18.3

1,010

92

8.01

16.7

1,010

91

7.82

10.0

1,030

80

7.38

6.8

1,020

108

General Parameters

Hardness

Total Dissolved Solids

Total Suspended Solids

mg/L as CaCO3

mg/L as TDS

mg/L as TSS

490

893

19

533

913

11

519

907

7.0

710

969

3.0

Dissolved Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

Mg/L as Cd

Mg/L as Cu

Mg/L as Fe

Mg/L as Pb

Mg/L as Mn

Mg/L as Ag

Mg/L as Zn

12

<10

3,000

1.4

2,200

0.08

6,650

15

<10

<20

0.60

2,000

0.03

4,100

15

<10

<20

<0.5

2,000

0.25

3,390

8.7

<10

70

0.90

1,700

0.27

2,990

Total Recoverable Trace Metals

Cadmium

Copper

Iron

Lead

Manganese

Silver

Zinc

MS/L as Cd

MR/L as Cu

MR/L as Fe

MR/L as Pb

MR/L as Mn

MR/L as AR

MR/L as Zn

/0.4

/24

/9.9

/O.I

/237

14

<10

9,000

3.1

2,200

0.14

6,870

20

<10

4,000

5.4

2,100

0.32

5,450

14

<10

1,000

2.4

2.000

0.47

4,020

9.6

<10

1,000

4.4

1,700

0.38

2,970

(1) daily maxunum/30-day average - St. Louis Tunnel Outfall 002 Effluent Limitations (CDPS Per.tnit Number
CO-0029793, expired January 31, 1999)


